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FIELD OF THE INVENTION 

[0001] This invention relates to a rock anchor, a method of locating the rock anchor In a 
predrilled hole and to apparatus for carrying out the method. 

BACKGROUND TO THE INVENTION 

[OOOq The proximal ends of all rock bolts or anchors, other than perhaps unmodified 
split sets, which are used in underground mining and tunnelling operations project from 
the holes in which the anchors are located. In mechanised mines moving machinery in 
the mine workings from time to time impact against the exposed ends of the anchors to 
damage the machinery and, invariably, compromise the anchoring or support capability 
provided by the anchor. This is particularty so in vertically nan-ow mine worictngs such 
as slopes in which the projecting ends of the anchors which support the hanging often 
additionally result in physical injury to woricers in the work area. 

SUMMARY OF THE INVENTION 

[0003] A method of locating a rock anchor of the type which includes an elongated 
metal tube which is transversely expansible by a liquid which is fed into it under 
pressure to lock the tube to the side wall of a hole in which it is located, in use. 
according to the invention includes the steps of releasably attaching a connector on a 
liquid hose to a liquid inlet fomiation into the tube at one of its ends, feeding the tube 
into a predrilled hole in which it is to be located until the end of the tube carrying the 
liquid inlet fomiation is fully located in the hole, setting the tube in the hole by expanding 
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it with, liquid under pressure through the hose connector and inlet formation and 
releasing the connector from the tube inlet formation and removing it. from the hole to 
leave the set rock anchor located in the hole with no portion of it projecting from the 
mouth of the hole. 

5 [0004] The liquid inlet fonnation into the tube may be attached to a one-way liquid inlet 
valve which is fixed into an end portion of the inside of the tube and includes a 
connector fonnation having a liquid passage through it and with which a formation on 
the hose connector is reieasably engageable. Conveniently the connector formation on 
the valve projects from the end of the tube. 

10 [0005] In one form of the invention the connector formation on the valve formation may 
be T-shaped with its leg extending from the valve in the axial direction of the tube. 

[OOOq The connector fonnation on the hose is a keyhole-type aperture into the hose 
connector with the method of the Invention perhaps including the steps of placing the 
crossbar of the connector fomnation on the valve in the aperture of the hose connector 
15 and rotating one of the components relatively to the other to cause the crossbar of the 
connector formation on the valve to be situated across a portion of the hose connector 
aperture which has a lesser dimension than the length of the valve formation crossbar 
to lock the two components against separation in the axial direction of the rock anchor 
tube. 

20 [0007] A rock anchor for use in the rock anchor locating above method according to the 
invention could comprise an elongated metal tube which; is transversely expansible by 
liquid in it under pressure, is closed at a first end and carries in its second end a liquid 
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inlet body which includes a holed hose connector formation which Is releasably 
engageable with a formation on a connector on a liquid hose by rotation of one of the 
fomiations relatively to the other, when engaged with each other, characterised in that 
the rock anchor is fully locatable, in use, in a hole at a position at which it is to be 
5 anchored with its hose connector fomnation remote from the mouth of the hole. The 
rock anchor liquid inlet body may be a one-way valve. 

[0008] The valve connector fomiation and the liquid hose fonnation may be bayonet- 
type engageable formations. The valve fomnation may be T-shaped with a liquid 
passage through the leg of the T and the hose connector fomiatton may be a keyhole 
10 type aperture in an end of a socket on the hose connector in which the crossbar of the 
valve formation is releasably located, in use, and which on relative rotation of the 
fomiations engages lands in the connector socket on opposite sides of the aperture .to- 
lock the hose connector to the rock anchor against separation in an axial direction from 
the rock anchor. 

15 [0009] Altematively the valve connector fonnation and the liquid hose fonmation may be 
spigot and socket fomiations which are threadedly engaged, in use. 

[0010] A connector for use in the rock anchor locating method of the invention 
according to the invention includes a socket fomiation which is fixed to and extends 
from the hose by a distance to its free end which conresponds to at least the distance at 
20 which the outer end of the rock anchor is required to be located fully in and from the 
mouth of the hole, a liquid passage through the socket, a fomiation at or adjacent the 
free end of the socket for releasably engaging the rock anchor valve fomiation oh 
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rotation of the rock anchor relatively to the hose connector socket or vice versa to 
releasably lock the hose connector to the rock anchor against separation in the axial 
direction of the rock anchor tube. 

[0011] The hose connector socket formation may be connected to a liquid hose through 
a swivel connector to enable the hose connector to rotate about the axis of the socket 
relatively to the hose. 

[0012] The socket formation may include a transversely extending stop fomiation which 
is so positioned on the socket formation when the stop formation abuts material 
surrounding the mouth of a hole in which the rock anchor is located, in use. the valved 
end of the rock anchor is located at the desired position in the hole. 

[0013] The hose connector may include means for rotating it relatively to the rock 
anchor, in use. 

[0014] In one fomi of the invention the rock anchor and the hose connector formations 
may be bayonet-type fittings. 

POISI In another fomn of the Invention the valve connector fomiation and the liquid 
hose formation are spigot and socket fonmations which are threadedly connected, in 
use. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The rock anchor locating method of the invention and the apparatus for carrying 
out the method are now described by way of non-limiting examples only with reference 
to the drawings in which : 

Figure 1 is side elevation of the rock anchor of the invention t>eing located in a predrilled 
hole aoconiing to the method of the invention, 

Figure 2 is an end elevation of the Figure 1 anchor tendon shown sectioned on the line 
2-2 in Figure 1, 

Figure 3 is a cross-sectional end elevation of the rock anchor illustrating the manner in 
which the anchor filler valve is located in the anchor tendon. 

Figure 4 is an inverted side elevation of the lower end portion of the rock anchor of 
Figure 1. 

Figure 5 is a plan view of the anchor end of Figure 3, 

Figure 6 is a side elevation of a coupling formation on the end of the anchor of Figure 1, 
Figure 7 is a plan view of the Figure 6 coupling fonnation, 

Figure 8 is an end elevation of a socket on the hose connector of the invention shown 
sectioned on the line 7-7 in Figure 1 , and 

Figure 9 \s a partially sectioned fragmentary side elevation of the coupling arrangement 
of Figure 8. 

DETAILED DESCRIPTION OF THE METHOD AND APPARATUS 
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[0017] The rock anchor 10 of the invention is shown in Figures 1 to 7 to include an 
elongated transversely expansible tubular tendon 12, an end collar 14 and a hose 
connector coupling fonmation 16. 

[0018] The tendon tube 12 is made from a ductile metal such as mild steel. The tube 
12 which is originally circular in cross-section, is deformed, as shown in Figure 2, by 
pressing a portion of its wall Into the tube to provide a deep outwardly widening recess 
18 in the tube which extends from the collar 14 over the remaining lengtti of the rock 
anchor to its rear end. The upper end of the tube in Figure 1 is closed by welding the C- 
shaped cavity (see Figure 2) of the tendon 12 closed. The opposite end of the anchor 
cames a one-way inlet valve 20 which is located in the cavity of the tendon 12 in the 
collar 14, as shown in Figure 3. The end of the collar 14 and the crimped portion of the 
tendon around the valve is then welded closed with the welding 21, shown in Figures 4 
and 5. extending between the periphery of the collar and the valve 20 to close the 
tendon to form the tendon into a closed pressure vessel and to hold the end of the 
tendon and collar 14 together. 

POIS] The inlet to the vah/e 20 is through the hose coupling 16 of Figures 6 and 7 with 
the outer portion of the coupling being, as shown in Figure 6, T-shaped, as shown in ttie 
drawing with a liquid passage 22 passing through it into tiie valve. 

[0020] The hose coupler 24 of the invention is shown in Figure 1 to include a stop 
member 26 which Is dimensioned to abut a rock face sunrounding the mouth of a hole 
28 in which the bolt is to be located, a connector socket 30 which is fixed to the stop 
member 26, a pair of handles 32 which are fixed to a boss 33 which is fixed to the 
underside of the stop member 26 and a swivel 34 the upper end of which is sealingly 
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rotatable in the lower portion of the stop member with its lower end held fixed In the 
bore of a liquid high pressure hose 36, as shown in the drawing. 

[00211 The length of the hose connector socket 30 is such that with the rock anchor 10 
connected to it, as shown in Figure 1, the underside of the end collar 14 on the anchor 

5 10 will be located at a desired position in the hole 28 at which its hose connector 
coupling fonnation 16 on the inside of the hole is well clear of the mouth of the hole 28 
when the anchor 10 is set in the hole. The socket 30 and the stop member 26 carry an 
axially located bore 38 which passes through these components, as shown only 
fragmentally in Figure 9. The upper end of the socket 30 has a keyhole type aperture 

10 40 which is open into a chamber 42 adjacent the upper end of the socket. Both the 
keyhole aperture 42 and the chamber 42 are elongated with rounded ends. The long 
axes of the chamber 42 and the aperture 40 of the socket 30 are angled at about 30** 
relatively to each other, as shown in Figure 8, to provide two lands 44 on opposite sides 
of the keyhole aperture in the upper surface of the chamber 42. The relatively angled 

15 wall of the chamber 42 prevents full rotation of the crosshead portion of the anchor 
formation 16 beyond its locked position on the lands 44, as shown in Figure 8. The 
keyhole aperture 40 is dimensioned and shaped to be a little larger than the crossbar of 
the T-shaped hose connector 16 of the rock anchor for easy passage of the formation 
1 6 in and out of the socket chamber 42. 

20 [0022] In use, at the place at which the rock anchor 10 is to be located in a predrilled 
hole 28, the hose connector coupling formation 16 of the bolt is passed through the 
aperture 40 in the end of the hose connector socket 30 and rotated relatively to the 
socket to cause the crossbar of the formation 16 to engage the lands 44 in the socket. 
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as shown in Figure 7. The tendon tube 12 Is then fed into the hole 28 until the stop 
member 26 on the hose connector abuts the material surrounding the mouth of the hole, 
as shown in Figure 1. A valve, not shown, in the hose 36 is then opened to cause water 
at high pressure to flow through the valve hose connector, the rock anchor inlet valve 
5 and into the tendon tube 12. The high pressure water causes the tube 10. on the 
outside of the collar 14, to unfold from its defomied shape as shown in Figure 2 to 
cause the tube to increase in radial dimension and bring its outer surface into high 
pressure bearing contact with the wall of the larger diameter hole 28 to lock the rock 
anchor solidly in position in the hole. The hose valve is then closed. With the water 

10. filled rock anchor so anchored in the hole the handles 32 on the hose connector are 
rotated in the appropriate direction to bring the crossbar of the formation 16 into 
alignment with the socket aperture 40 to enable the hose connector to be released from 
the bolt. With the hose connector 24 removed the coupling formation 16 on the bolt is 
located in the hole well dear of its mouth, as will be appreciated from Figure 1. The 

15 actual position of the valved end of the rock anchor from the mouth of the hole 28 may 
be varied, to suit mining requirements, in dependence on the axial length of the socket 
30 on the hose coupler 24. 

[0023] Should it be necessary to provide penmanent or temporary service lines of one 
sort or another in the work place against walls which can7 a pattem of rock bolts 10, 
20 this could be achieved by locating a socket such as a the socket 30 on a hangar bracket 
or the like, not shown, and connecting the bracket to selected rock bolts in the worthing 
in exactly the same manner as the hose coupler is connected to the fonnation 16 on the 
rock bolt 10 in Figure 1. The socket 30 is preferably adapted to be axially rotatable on 
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the hanger bracket for ease of alignment of the brackets with the service line paths in 
the mine working. 

£0024] The invention is not limited to the precise details as herein described. For 
example the hose coupler stop member 26 in this specification is described as being a 
circular disc or purely cylindrical body but it could as well be two diametrically opposite 
trunnion-like fonfnations which are fixed to the outer wall of the socket 30 to. in use, abut 
a rock face on opposite sides of the mouth of the hole 28. Additionally, the formation 16 
on the rock anchor 10 and the coupling formations on the socket 30 could be replaced 
by a spigot or socket on both components which are threadedly engageable with each 
other with the coupling fonmation on the rock anchor providing the water, inlet to the rock 
anchor tendon tube 12. Still further, the bayonet-type fitting described above and 
illustrated in the drawing couM be replaced with., a conventional bayoriet^tting 
arrangement in which the socket on the rock bolt valve could include two radially 
outwardly projecting trunnions which are releasably engageable in slots, such as those 
found in a conventional bulb-type l^ht fitting, in the wall of an open ended socket which 
is carried by the stop member 26. 
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1. A method of locating a rock anchor of the type which includes an elongated 
metal tube which is transversely expansible by a liquid which is fed into it under 
pressure to lock the tube to the side wall of a hole in which it is located, in use, 
characterised in that the method includes the steps of releasably attaching a 
connector on a liquid hose to a liquid inlet fonnation into the tube at one of its 
ends, feeding the tube into a predrilled hole in which it is to be located until the 
end of the tube canying the liquid inlet formation is fully located in the hole, 
setting the tube in the hole by expanding it with liquid under pressure through 
the hose connector and inlet formation and releasing the connector from the 
tube inlet formation and removing it from the hole to leave the set rock anchor 
located in the hole with no portion of it projecting from the mouth of the hol^. 

2. A method as claimed in daim 1 wherein the liquid inlet fonnation into the tube is 
attached to a one-way liquid inlet valve which is fixed into an end portion of the 
inside of the tube and includes a connector fomiation having a liquid passage 
through it and with which a fomnation on the hose connector is releasably 
engageable. 

3. A method as claimed in claim 2 wherein the connector formation on the valve 
projects from the end of the tube. 

4. A method as claimed in either one of claims 2 or 3 wherein the connector 
fomiation on the yalve fomnation is T-shaped with its leg extending from the 
valve in the axial direction of the tube. 
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5. A method as claimed in claim 4 wherein the connector formation on the hose is 
a keyhole-type aperture into the hose connector with the method of the 
invention including the steps of placing the crossbar of the connector fomnation 
on the valve in the aperture of the hose connector and rotating one of the 
components relatively to the other to cause the crossbar of the connector 
formation on the valve to be situated across a portion of the hose connector 
aperture which has a lesser dimension than the length of the valve formation 
crossbar to lock the two components against separation in the axial direction of 
the rock anchor tube. 

6. A rock anchor for use in the rock anchor locating method of claim 1 comprising 
an elongated metal tube which; is transversely expansible by liquid in it under 
pressure, is closed at a first end and canies in its second end a liquid inlet body 
which includes a holed hose connector formation which is releasabty 
engageable with a fomnation on a connector on a liquid hose by rotation of one 
of the fonmations relatively to the other, when engaged with each other, 
characterised in that the rock anchor is fully locatable, in use, in a hole at a 
position at which it Is to be anchored with its hose connector formation remote 
from the mouth of the hole. 

7. A rock anchor as claimed in claim 6 wherein the rock anchor liquid inlet body is 
a one-way valve. 

8. A rock anchor as claimed in claim 7 wherein the valve connector fomnation and 
the liquid hose fonnation are bayonet-type engageable fonnations. 
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A rock anchor as claimed in clainr) 8 wherein the valve fonnation is T-shaped 
with a liquid passage through the leg of the T and the hose connector fomiation 
is a keyhole type aperture in an end of a socket on the hose connector in which 
the crossbar of the valve fomiation Is releasably located, in use, and which on 
relative rotation of the formations engages lands in the connector socket on 
opposite sides of the aperture to lock the hose connector to the rock anchor 
against separation in an axial direction from the rock anchor. 

0. A rock anchor as claimed in claim 7 wherein the valve connector fonnation and 
the liquid hose fonnation are spigot and socket fonnations which are threadedly 
connected, in use. 

1. A hose connector for use in the rock anchor locating method of claim 2, 
Including a socket fonmation which is fixed to and extends from the hose by a 
distance to its free end which corresponds to at least the distance at which the 
outer end of the rock anchor is required to be located fully in and from the 
mouth of the hole, a liquid passage through the socket, a formation at or 
adjacent the free end of the socket for releasably engaging the rock anchor 
valve formation on rotation of the rock anchor relatively to the hose connector 
socket or vice versa to releasably lock the hose connector to the rock anchor 
against separation in the axial direction of the rock anchor tube. 

2. A hose connector as claimed in claim 11 wherein the hose connector socket 
fonnation is connected to a liquid hose through a swivel connector to enable the 
hose connector to rotate about the axis of the socket relatively to the hose. 
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13. A hose connector as claimed in either one of claims 11 and 12 wherein the 
socket formation includes a transversely extending stop formation which is so 
positioned on the socket fonnation when the stop fonnation abuts material 
surrounding the mouth of a hole in which the rock anchor is located, in use, the 
valved end of the rock anchor is located at the desired position in the hole. 

14. A hose connector as claimed in either one of claims 12 or 13 including means 
for rotating it relatively to the rock anchor, in use. 

15. A hose connector as claimed in claims 11 to 13 wherein the rock anchor and 
the hose connector fomnations may be bayonet-type fittings. 
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16. 



A hose connector as claimed in any one of claims 11 to 14 wherein the valve 
connector formation and the liquid hose formation are spigot and socket 
fomiations which are threadedly connected, in use. 
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Al 


02-05-1996 


UO 


9613651 Al 


09-05-1996 


UO 2004016909 


A 


26-02-2004 


AU 


2003263117 Al 


03-03-2004 








WO 


2004016909 Al 


26-02-2004 








ZA 


200306395 A 


11-02-2004 


WO 2005047650 


A 


26-05-2005 


SE 


526133 C2 


12-07-2005 








SE 


0302998 A 


14-05-2005 








UO 


2005047650 Al 


26-05-2005 



US 4696606 A 29-09-1987 



HU 


57305 


A2 


28-11-1991 


SE 


457894 


B 


06-02-1989 


AT 


48464 


T 


15-12-1989 


AU 


576157 


B2 


11-08-1988 


AU 


5877286 


A 


24-12-1986 


CA 


1257976 


Al 


01-08-1989 


CS 


8609385 


A2 


11-04-1990 


EP 


0207030 


Al 


30-12-1986 


FI 


862545 


A ,B, 


18-12-1986 


JP 


5034480 


B 


24-05-1993 


JP 


62050600 


A 


05-03-1987 


NO 


862361 


A 


18-12-1986 


SE 


8502981 


A 


18-12-1986 


ZA 


8604497 


A 


27-04-1988 


DE 


3667318 


Dl 


11-01-1990 


PL 


263006 


Al 


04-08-1988 



US 4012913 


A 


22-03-1977 


NONE 


DE 7919838 


Ul 


14-04-1983 


NONE 



Fonn PCT/ISAC10 (patent famfty annex) {Jmnatf 2004) 



